Purification, characterization and differential hormonal regulation of a beta-1,3-glucanase and two chitinases from chickpea (Cicer arietinum L.).
Chickpea (Cicer arietinum L.) cell-suspension cultures were used to isolate one beta-1,3-glucanase (EC 3.2.1.29) and two chitinases (EC 3.2.1.14). The beta-1,3-glucanase (M(r) = 36 kDa) and one of the chitinases (M(r) = 32 kDa) belong to class I hydrolases with basic isoelectric points (10.5 and 8.5, respectively) and were located intracellularly. The basic chitinase (BC) was also found in the culture medium. The second chitinase (M(r) = 28 kDa), with an acidic isoelectric point of 5.7, showed homology to N-terminal sequences of class III chitinases and represented the main protein accumulating in the culture medium. Polyclonal antibodies raised against the basic beta-1,3-glucanase (BG) and the acidic chitinase (AC) were shown to be monospecific. The anti-AC antiserum failed to recognize the BC on immune blots, confirming the structural diversity between class I and class III chitinases. Neither chitinase exhibited lysozyme activity. All hydrolases were endo in action on appropriate substrates. The BC inhibited the hyphal growth of several test fungi, whereas the AC failed to show any inhibitory activity. Expression of BG activity appeared to be regulated by auxin in the cell culture and in the intact plant. In contrast, the expression of neither chitinase was apparently influenced by auxin, indicating a differential hormonal regulation of beta-1,3-glucanase and chitinase activities in chickpea. After elicitation of cell cultures or infection of chickpea plants with Ascochyta rabiei, both system were found to have hydrolase patterns which were qualitatively and quantitatively comparable.(ABSTRACT TRUNCATED AT 250 WORDS)